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TITLE OF THE INVENTION 

PERFORATED CENTERFLOW ROLLED PRODUCT 
BACKGROUND OF THE INVENTION 

The present invention relates to centerflow 
rolled products such as webs of paper or non-woven 
material, and particularly to a centerflow rolled 
web wherein individual sheets or wipes are defined 
by an improved perforation line. 

Centerflow rolled products are known in the 
art. Such products are typically coreless and 
dispensed by an end sheet or wipe being pulled from 
the center of the rolled product through a 
dispenser. The rolled web of material is 
conventionally defined into individual sheets or 
wipes by transverse perforation lines that define a 
tear line for each sheet or wipe. The perforation 
lines comprise alternating bonds and perforations 
which, in most conventional products, are of 
uniform length and spacing. The perforations are 
typically rectangular slits having a transverse 
orientation. 

Perforating devices for defining perforation 
lines in any manner of rolled paper or non-woven 
products are also well known in the art. For 
example, conventional perforating devices are 
incorporated into almost all bathroom tissue and 
towel liners in a typical manufacturing and 
converting plant. These devices comprise a 
perforator roll, which holds a number of 
perforation (perf) blades, and a stationary anvil 
head which holds a number of anvil assemblies. The 
anvil assemblies are typically positioned helically 
on the stationary anvil head so as to keep all of 
the perf blades from striking all of the anvils at 
the same time. In the process, a balance must be 
struck between having the perforation lines with 
sufficient bond strength to operate efficiently 
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without breaks on the converting equipment, and yet 
have a low enough bond strength to provide easy and 
undamaged sheet detaching for the consumer. Poor 
detaching has always been a major consumer issue 
for rolled products, and particularly for 
centerf low products . 

Centerflow products are typically dispensed 
through a dispenser that incorporates a narrow 
opening or passage through which the end of the 
centerflow web is pulled. Thus, the material is 
bunched or gathered as it is pulled through the 
dispenser, and the individual wipes or sheets are 
pulled apart with the material in this bunched 
condition. Thus, the dynamics of the separating or 
tearing process along the perforation line defined 
on a centerflow product is fundamentally different 
from that of conventional bath tissue or paper 
towels wherein the product is unwound from the 
circumference of the roll and is typically in a 
flat or straight state upon being separated by the 
consumer. One conventional centerflow product 
dispenser is known in the art as the WetTask® 
system by Kimberly-Clark of Neenah, Wisconsin. The 
WetTask® dispensing system is also described in 
U.S. Patent No. 5,560,514, the entire disclosure of 
which is incorporated herein by reference for all 
purposes . 

Advances have been made in the art of 
perforated roll products to improve the perforation 
line profiles. For example, U.S. Patent No. 
5,562,964 to Kimberly-Clark Corporation discloses 
that sheet detaching can be significantly improved 
by customizing the perf blades so that the 
perforation lines in the sheet have a lower bond 
length, and thus lower bond strength, at or near 
the outer edges of the sheet as compared to the 
rest of the sheet. This is accomplished according 



to the '964 patent by using perf blades that provide 
different levels of bonding strength in the 
appropriate areas of the perfed sheet. The '964 
patent describes that the number of poor 
detachments between individual sheets decreases as 
the bonded lengths at the outer edges of the towel 
sheets are shortened. The teaching, however, 
according to the '964 patent is not particularly- 
relevant to centerflow products. 

A need thus exists in the art for a 
perforation line profile particularly suited for 
the dynamics of dispensing centerflow rolled 
products so as to decrease the number of separation 
defects . 

OBJECTS AND SUMMARY OF THE INVENTION 

Objects and advantages of the invention will 
be set forth in part in. the following description, 
or may be obvious from the description, or may be 
learned through practice of the invention. 

According to the present invention, an 
improved rolled web of centerflow material, such as 
a paper or non-woven material, is provided wherein 
the material is dispensed by an end sheet or wipe 
being pulled from a center of the rolled web. The 
web is divided into individual wipes or sheets by 
transversely extending perforation lines. Each 
perforation line further comprises a varying 
perforation profile defined by opposite edge 
portions and a middle section between the edge 
portions. In one desired embodiment, the edge 
portions comprise a stronger overall bond strength 
as compared to at least one portion of the middle 
section. 

The edge portions have a "stronger bond 
strength" as compared to the middle portion in that 
the length of the perfs along the perforation line 
in the edge portions is substantially less than the 
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length, of the perfs in the weaker middle portion. 
The bonds may have the same length in both the edge 
and middle portions. For example, the perforations 
in the. edge portions may have a length generally 
between about 30% to about 70% of the perforations 
in the middle portion, and in one desired 
embodiment about 45% to about 50%. in one 
particularly desired embodiment, the bonds have a 
length of about 0.032 inches along the entire 
perforation line, the perfs in the middle portion 
have a length of about 0.433 inches, and the perfs 
in the- edge portions have a length of about 0.208 
inches . 

In one variation of the stronger edge 
embodiment of the invention, the middle section may 
comprise at least two weaker bonded middle portions 
separated by a stronger bonded middle portion such 
that the weaker bonded middle portions are disposed 
directly adjacent to the edge portions. The 
stronger bonded middle portion may comprise the 
same bond/perf profile as the edge portions. m 
this embodiment, the edge portions and the stronger 
bonded middle portion may have a length generally 
about twice as long as that of the weaker bonded 
middle portions. 

As described in greater detail below, 
applicants have found that the perforation line 
profile as described above wherein the edge 
portions have a stronger bond strength than at 
least one weaker middle portion is particularly 
efficient in reducing overall perforation defects 
with centerflow rolled products. 

. . In an alternative embodiment of the invention, 
the perforation line is defined by opposite edge 
portions and a middle portion having generally the 
■ - same bond strengths. An intermediate portion is 
disposed between each of the edge portions and 



middle portion, with the intermediate portion 
having a different bond strength than the edge and 
middle portions. The edge and middle portions may 
have a length generally about twice as long as that 
of the intermediate portions. 

In an example of this embodiment particularly 
useful for reducing total perforation defects, the 
edge portions and the middle portion have a 
stronger bond strength as compared to the 
intermediate portions. 

In an example of this embodiment particularly 
useful in reducing roping/ streaming defects, the 
edge portions and middle portion have a weaker bond 
strength as compared to the intermediate portions. 

The length of the edge portions, middle 
portion, and intermediate portions will depend on 
the profile of the individual perforation blades, 
as well as the blade pattern across the entire 
perforation line. For example, as explained in 
greater detail below, a perforation blade 
particularly useful with the present invention has 
a length of 4.5 inches and is divided into three 
distinct perforation sections. The blade may have 
a weak/strong/weak profile wherein the length of 
the perfs in the strong section is less than the 
length of the perfs in the edge sections. 
Alternatively, the blade may have a 
strong/weak/strong profile wherein the length of 
the perfs in the weak middle section is 
significantly longer than the length of the perfs 
in the stronger. edge sections. 

The perforation blades are aligned end to end 
and, for example, four such blades would define an 
18 inch perforation line. A typical 12 inch web of 
material would then be positioned along the 
perforation line to obtain the desired perforation 
profile across the web. For example, if four 
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strong/weak/strong profile blades are aligned end 
to end, and the web of material positioned relative 
to the blades so as to define stronger edge 
portions along the perforation line, the stronger 
edge portions are defined by adjacent strong 
sections of adjoining perforation blades. The edge 
portions thus have an overall length twice as great 
as the intermediate weak middle portions that are 
directly adjacent to the edge portions. Thus, the 
perforation lines defined with the perforation 
blades described herein will have an alternating 
perforation profile. The profile may comprise 
strong edge portions and a strong middle portion 
with weaker intermediate middle portions defined 
between the strong edge portions and strong middle 
portion. Alternatively, the profile may comprise 
weak edge portions and a weak middle portion with 
strong intermediate middle portions defined between 
the weak edge and middle portions. Each profile 
has certain beneficial aspects, as described in 
greater detail below. 

BRIEF DES CRIPTION Q F THE DRAWINGS 
Figure 1 is a side elevational view of the 
centerflow rolled product dispenser as described in 
U.S. Patent No. 5,560,514; 

Figure 2 is a diagrammatic view of a 
conventional perforation line defined between two 
adjacent sheets of web material; 

Figure 3 is a diagrammatic view particularly 
illustrating the relationship between an array of 
perforation blades having a weak/strong/weak 
profile and a perforation line formed thereby; 

Figure 4 is a partial diagrammatic view of 
another array of perforation blades having a 
strong/weak/strong profile and the perforation line 
defined thereby; and 



Figures 5a through 5d are actual shadow views 
of perforation blades according to the invention 
particularly showing the bond areas and perforation 
blade segments. 

DETAILED DESCRIPTION 

Reference will now be made in detail to the 
presently preferred embodiments of the invention, 
one or more examples of which are illustrated in 
the drawings. Each example is provided by way of 
explanation of the invention, and not meant as a 
limitation of the invention. For example, features 
illustrated or described as part of one embodiment 
can be used on another embodiment to yield a still 
further embodiment. It is intended that the 
present application include such modifications and 
variations as come within the scope of the appended 
claims and their equivalents. 

The present invention is particularly useful 
with centerflow rolled products. Fig. 1 
illustrates a conventional dispenser 20 for a 
rolled centerflow product 10. Dispenser 20 is 
illustrated and described in greater detail in U.S. 
Patent No. 5,560,514, the entire disclosure of 
which is incorporated herein by reference for all 
purposes. Briefly, dispenser 20 includes a housing 
12 in which a centerflow rolled product 10 is 
contained. A liquid 14 may also be provided in 
housing 12 to saturate the individual wipes or 
sheets of the rolled product. Rolled product 10 is 
formed by a continuous strip of web material 16, as 
is commonly understood in the art. A lead end 18 
of the web material 16 extends through a dispensing 
nozzle 22 of dispenser 20. A lid 24 is provided to 
close the dispensing orifice in nozzle 22 . As 
particularly seen in Fig. 1, the end 18 of the web 
material is pulled through the dispenser in the 
form of a bunched or gathered strip, the consumer 
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will grab the end of the strip extending out of 
nozzle 22 and then yank or jerk the individual 
sheet of material so as to tear or separate the 
sheet along provided perforation lines, as is 
commonly understood in the art. 

Fig. 2 illustrates a conventional perforation 
line A defining two sheets of web material 32a, 
32b. This conventional perforation line A is 
formed by alternating perforations B and bonds C. 
The length of the perforations B will determine the 
overall bond strength along the perforation line. 
In conventional centerflow products, the bonds may 
have a length of about 0.030 inches to 0.040 inches 
and the perforations may have a length of about 
0.3125 inches to about 0.3 75 inches. These 
dimensions are not, however, limitations of the 
present invention. The bond length and perforation 
lengths are typically uniform across the 
perforation line, as indicated in Fig. 2. 

Figs. 3 and 4 illustrate perforation lines A 
according to the invention defined transversely 
across web material 16. Perforation lines A 
separate the web material into individual sheets or 
webs. Referring to Figs. 3 and 4, the perforation 
lines A comprise a varying perforation profile that 
includes opposite edge portions 34 and at least one 
middle portion 3 6 having a different bond strength 
than that of edge portions 34. Referring to Fig. 
3, the edge portions 34 are relatively M weak" 
portions in that the length of perforations 4 0 is 
significantly greater than the length of 
perforations 4 0 in immediately adjacent "strong" 
middle or intermediate portions. The middle 
portions 36 may include an alternating perforation 
profile as well. For example, referring again to 
Fig. 3, the middle portions 36 are defined by 
strong intermediate portions 37 on each side of a 



center weak portion 39. Due to the profile of the 
perforation blades 42 used to define the 
perforation line, edge portions 34 and center 
portion 3 9 have a length about twice as long as 
that of the intermediate portions 37. 

Fig. 4 is similar to Fig. 3 except that the 
perforation profile is essentially reversed. 
Perforation line A in Fig. 4 is also divided into 
edge portions 34 and middle portions 36. The 
middle portions 3 6 include a center portion 3 9 and 
intermediate portions 37. The edge portions 34 and 
center portion 39 are "strong" portions compared to 
intermediate portions 37. The length of 
perforations 4 0 in the edge 34 and center portion 
39 is significantly less than the length of 
perforations 40 in the weaker intermediate 
sections. The length of the bonds 38 is uniform 
across the length of perforation line A. 

Referring particularly to Fig. 4, it should be 
appreciated that middle portions 3 6 may comprise 
the* same profile between edge portions 34. In 
other words, all of the middle portions may have 
the same "weak" profile as provided in intermediate 
portions 37. This embodiment would obviously 
require a different perforation profile on the 
respective perforation blades. However, this 
embodiment of stronger edge portions with a single 
weaker middle portion defined therebetween is 
within the scope and spirit of the invention. 

In the embodiments of the invention 
illustrated in Figs. 3 and 4, the length of the 
perforations in the stronger portions along the 
perforation line is generally between about 45% to 
about 50% of the perforation lengths in the weaker 
portions. This percentage range is merely one 
suitable range and is not a limitation of the 
invention. 
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Figs. 3 and 4 also illustrate embodiments of 
perforation blades 42 having a varying perforation 
profile. Referring to Fig. 3, each blade 42 has a 
length 50. With conventional blades, length 50 is 
4.5 inches. Each blade 42 has a varying 
weak/strong/weak profile wherein edge sections 52 
are weak sections and middle section 54 is a strong 
section. As discussed above with regards to 
perforation lines A, the sections are "weak" or 
"strong" according to the length of the 
perforations. In the embodiments illustrated, the 
sections 52 , 54 are 1.5 inches in length. To 
define perforation line A illustrated in Fig. 3, it 
can be seen that four perforation blades 42 are 
aligned end to end. In this manner, the weak edge 
sections 52 are adjoining. Sheet material 16 has 
an overall length 48 and is centered on the 
perforation blades. For example, sheet material 16 
may have an overall length 48 of about 12 inches 
and would be centered as indicated in Fig. 3 
relative to blades 42. Thus, in this arrangement, 
edge portions 34 of perforation line A would be 
about three inches in length and be defined by 
adjacent weak sections 52 of separate blades. 
Likewise, center portion 39 would also be defined 
by adjacent weak sections 52 of blades 42. 
Intermediate sections 37 would be defined by strong 
sections 54 of individual blades and be half as 
long as the adjacent portions on either side 
thereof . 

Fig. 4 illustrates the opposite profile. Edge 
portions 34 of perforation line A are defined by 
adjacent strong sections 52 of blades 42. 
Likewise, center portion 39 is defined by adjacent 
strong sections 52 of blades 42. Intermediate 
portions 37 are defined by weak intermediate 
sections 54. 
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It should be appreciated that the profile of 
perforation line A may be varied according to 
changes in the perforation profile of blades .42. 
For example, referring to Fig. 4 in- particular, all 
of the middle portions 36 may be defined by weak 
blade segments if the blade profile was changed 
accordingly. This- embodiment is within the scope 
and spirit of the invention so long as . at least one 
weak middle portion (intermediate portions 37) are 
disposed adjacent to each of the edge portions 34. 

Although the present description has focused 
on the perforations as essentially rectangular 
slits, it should be appreciated that the 
perforations can take on other patterns or 
configurations that may be used to create the 
"weaker" bonding strengths, such as slits, holes, 
inclined slits, chevrons, or any combination of 
patterns or configurations. Similarly, it is not a 
requirement of the invention that the bonds have a 
uniform length across the perforation line. Figs. 
5a through 5d are cross- sectional "shadow" views of 
actual embodiments of perforation blades according 
to the invention. It should be noted that the 
notches and blade segments appear non-uniform in 
these figures due only to the manner in which the 
profiles were. made. This non-uniform appearance 
should not be taken as a limitation of the 
invention. Fig. 5a is a blade 42a identified as 
blade 70 having a strong/ weak/ strong profile. 
Notches 44 are indicated along the top edge of 
blade 42a. The notches essentially define the bond 
lengths. Perforation blade segments 46 
intermediate of bonds 44 define the length of the 
perforations. Blade 42b identified as blade 71 
illustrates another strong/weak/strong profile. 
The difference between blades 70 and 71 is in the 
length of the perforations, as discussed in greater 
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detail below. Fig. 5c illustrates a blade 42c 
identified as blade 72 having a weak/strong/weak 
profile. Likewise, Fig. 5d illustrates a blade 42d 
having another weak/strong/weak profile. 
Perforation blades 42 according to Figs. 5a through 
5d were used to create and test improved centerflow 
rolled products according to the invention. 

TESTING AND EXAMPLES 
Centerflow rolled webs of material were 
perforated with different arrays of perforation 
blades according to Figs. 5a through 5d and tested 
as follows: 

A roll of Hydroknit® material having a width 
of 12 inches was disposed in a 1.2 gallon 
dispenser. The dispenser was a WetTask® dispenser 
having a tri-lobal dispensing disk, as described in 
U.S. Patent No. 5,560,514. Water was added to the 
dispenser in order to saturate the web material. 
Hydroknit® is a 2.6 osy (88 gsm) hydroent angled 
pulp and polypropylene spunbond material (2.0 osy 
pulp/0.6 osy polypropylene spunbond). The "control" 
product was perforated with one of two types of 
conventional perforation blades. The conventional 
blades were chosen depending on the material 
stiffness of the Hydroknit® material and had a 
profile of 0.030 inch bonds and 0.3125 inch 
perforations or 0.040 inch bonds and 0.375 inch 
perforations. The differences between the control 
blades was not significant to the tests. The 
perforations and bonds alternated uniformly across 
the width of the perforation line. 

The perforation blades (including the test and 
control blades) all had the same common 
characteristics : 

Blade thickness: 0.040 inches 

Blade height: 0.875 inches 

Blade length: 4.500 inches 

Notch depth: 0.050 inches 
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Four test blades were produced. Blades 70 and 
72 (Figs. 5a and 5c) had a weak/strong/weak 
profile. Blades 73 and 71 .(Figs. 5d and 5b) had a 
strong/weak/strong profile. Table 1 below 
identifies the characteristics for the control and 
test blades: 

TABLE 1 

BLADE . PROFILE (1) 0.030 in. BOND 0.3125 in. 

PERF 

(2> 0.040 in. BOND 0.375 in. 

PERF 

CONTROL CONSTANT - 

WEAK SECTION STRONG 

SECTION 

BOND PERF BOND PERF 

BLADE 70 WEAK/ STRONG/ WEAK 0.032 in. 0.405 in. 0.032 in. 0.208 in. 

TOTAL MIDDLE SECTION: 1.44 in. X BONDED: 7.32 X BONDED: 

13.33 

TOTAL EDGE SECTIONS: 3.06 in. 

BLADE 72 WEAK/STRONG/WEAK 0.032 in. 0.371 in. 0.032 in. 0.178 in. 

TOTAL MIDDLE SECTION: 1.68 in. X BONDED: 7.94 X BONDED: 

15.26 

TOTAL EDGE SECTIONS: 2.82 in. 

BLADE 73 STRONG/WEAK/STRONG 0.032 in. 0.494 in. 0.032 in. 0.234 

in. 

TOTAL MIDDLE SECTION: 2.11 in. X BONDED: 6.08 X BONDED: 

12.03 

TOTAL EDGE SECTIONS: 2.39 in. 

BLADE 71 STRONG/WEAK/STRONG 0.032 in. 0.433 in. 0.032 in. 0.208 

in. 

TOTAL MIDDLE SECTION: 1.83 in. X BONDED: 7.00 X BONDED: 

13.17 

TOTAL EDGE SECTIONS: 2.67 in. 



From Table 1, it can be seen that the 
percentage of bonded web of the weaker sections is 
from about 50% to about 55% of that for the 
stronger sections. 

The Hydroknit® centerflow web was perforated 
with the blades identified in Table 1 according to 
the blade alignment illustrated in Figs. 3 and 4 
respectively. The rolled products were then tested 
for perforation defects as follows: 

The dispensing pail was placed on a lab bench 
and the tester instructed to withdraw and tear the 
individual wipes in succession with one hand while 
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Th' d ^ th % neCk 0f diSPSnaer With the other 

The angle of pull was maintained her ' 

degrees and the direction of pull was to ^ 

adher r erati °" ^ ^ ^"^d and ■ 
adhered to as closely as possible by use of • 
metronome. Ninety percent Qf • 

wer conducted l-Z^^T^ 
cycle was conducted at. a uniform pull accelerat • 

three, and four were conducted at a uniform 
acceleration of 80 beats/min. Cycle fi ve L 
conducted at a uniform acceleration of 104 
beats/man. Cycle six was conducted at a ierkino 

-pes were dispensed and defects recorded. 
Following dispensing of each roll, the number of 
wipes dispensed were counted and recorded 

As used herein, dis pensing defects 
any one of the following: 

Tear - A 

ri P ln the wiper that 
occurs at a different 
location in the wiper 
other than where it is 
grasped. 

Perf tear - A . . . 

A small rip in the wi 

that occurs only at the 
perforation point. 

Short tail - T . , r 

The end of the wiper does 
not extend sufficient!? 
above the dispenser to 
grasp and pull. 

Streaming/roping - when sever£Q connected 

wipers come out of the 
dispenser with one pull 

length of wipers) . 

Lost wiper - when no wiper is available 

to grasp. The end of the 
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10 



15 



20 



25 



30 



wiper is below the 
dispensing orifice. 

Excessive tail - When more tail. is left 

above the dispensing 
orifice than can be closed 
up in the dispensing, 
funnel . 

Complete wiper attached to tail (CWAT) - 

After one wiper is 
dispensed, a complete 
additional wiper is pulled 
and remains attached to 
the tail of another wiper 
that remains within the 
dispenser. 

Bunching - One or more wipers becomes 

packed tightly against the 
dispensing orifice and the 
tester is not able to 
dispense the next wiper. 

Table 2 below provides the results of the, 
testing for total defects for the perforation lines 
in the web material defined by blades 70 through 
73, as well as the control blade. 

TABLE 2 



35 



40 



PRODUCT SAMPLE 
DEFECTIVE 


SHEET COUNT 


DEFECTS 


NON-DEFECTIVE 




CONTROL 


371 


132 


239 


35.6 


BLADE 70 


445 


147 


298 


33.0 


BLADE 72 


447 


136 


311 


30.4 


BLADE 73 


430 


130 


300 


30.2 


BLADE 71 


439 


109 


330 


24.8 



45 For total defects, the control product had the 

highest percentage of defects. The product sample 
from blade 71 had a statistically different 
percentage of total defects (24.8%) as compared to 
the control product (35.6%). Product samples from 

50 blades 70, 72, and 73 did not produce a 

statistically different percentage difference in 
total defects. Thus, the perforation line profile 
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having strong edge portions, weak intermediate 
portions directly adjacent to the strong edge 
Portions, and a strong central portion proved 
efficient in significantly reducing total 
perforation defects. Appli cants believe 
strong central portion does not contribute 

significantly to the beneficial results and may be 
subst ltuted with a weak pQrtion sQ ^ 

-addle portions are essentially weak portions 

Table 3 below provides the results of 
strearning/roping defects for the product samples 
from the same test, as well as the control sample. 

TABLE 3 

HON-DEFCC^m. ? 

284 23.5 
401 9 . 9 

*« 7.2 

*« 2.6 

*°9 6.8 

slan-T- SSen ^ C ° ntr01 Pr ° duct ^d a 
significantly greater percentage of 

streaming/roping defects (23.5%) as compared to the 
product samples made from any of the blades 70 
through 73. Accordingly, it can be seen 
at least reducing streaming/roping defects, either 
of the perforation line profiles illustrated in 
Figs. 3 and 4 are useful. This is significant 
smce the streaming/roping defect is a primary 
concern in dispensing of centerflow rolled 
products. 

It should be appreciated by those skilled in the 
art that various modifications and variations can 
be made in the present invention without departing 
from the scope and spirit of the invention, it is 
intended that the present invention include such 
modifications and variations as come within the 



PRODUCT SAMPIP 
DEFECTIVF 


SHEET COUNT 


DEFECTS 


CONTROL 


371 


87 


BLADE 70 


445 


44 


BLADE 72 


447 


32 


BLADE 73 


430 


11 


BLADE 71 


439 


30 
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scope and spirit of the appended claims and their 
equivalents.. 
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WHAT IS CTATMW1 Jgj 

1- A rolled web of centerflow paper or 
nonwoven material wherein said material is 
dispensed by being pulled from a center of said 
rolled web, said rolled web comprising a plurality 
of spaced apart transverse perforation lines that 
defane individual sheets of said rolled material 
each said perforation line further comprising a ' 
varying perforation profile defined by opposite 
edge portions and at least one middle portion 
adjacent. each said edge portion, wherein said edge 
portions comprise a stronger bond strength as 
compared to said respective adjacent middle 
portion. 

2. The rolled web as in claim l, wherein 
said perforation lines comprise alternating bonds 
and perforations, said bonds having a generally 
equal length across said perforation line, and said 
perforations having a shorter length in said edge 
portions. 3 

3. The rolled web as in claim 2, wherein 
said perforations in said edge portions have a 
length generally between 45% to 55% of said 
perforations in said middle portion. 

4. The rolled web as in claim 3, wherein 
said bonds have a length of about 0.032 inches 
said perforations in said middle portion have a 

ength of about 0.433 inches, and said perforations 
« said edge portions have a length of about 0.208 
inches. 

5 The rolled web as in claim 1, comprising 
at least two said weaker bonded middle portions 
wherein a said weaker bonded middle portion is 
disposed directly adjacent each said edge portion 

6. The rolled web as in claim 5, further 
comprising a stronger bonded middle portion defined 
between said weaker bonded middle portions, said 
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stronger bonded middle portion having perforation 
lengths generally equal to those in said edge 
portions. 

7. The rolled web as in claim* 6, wherein 
said edge portions and said stronger bonded middle 
portion have a length generally twice as long as 
that of said weaker bonded middle portion. 

8 . A rolled web of* centerf low paper or 
nonwoven material wherein said material is 
dispensed by being pulled from a center of said 
rolled web, said rolled web comprising a plurality 
of spaced apart transverse perforation lines that 
define individual sheets of said rolled material, 
each said perforation line further comprising a 
varying perforation profile defined by opposite 
edge portions and a middle portion having generally 
the same bond strength, and an intermediate portion 
between each said edge portion and said middle 
portion having a different bond strength than said 
edge portions and middle portion. 

9. The rolled web as in claim 8, wherein 
said edge portions and said middle portion have a 
length generally twice as long as that of said 
intermediate portions. 

10. The rolled web as in claim 8, wherein 
said edge portions and said middle portion have a 
stronger bond strength as compared to said 
intermediate portions. 

11. The rolled web as in claim 10, wherein 

t said perforation lines comprise alternating bonds 
and perforations, said bonds having a generally 
equal length across said perforation line, and said 
perforations having a shorter length in said edge 
portions and said middle portion. 

12. The rolled web as in claim 11, wherein 
said perforations in said edge portions and said 
middle portion have a length generally between 
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about 45% to about 55% of said perforations in said 

intermediate portion. 

•13- The rolled web as in claim 8, wherein 
said edge portions and said middle portion have a 
weaker bond strength as compared to said 
intermediate portions. 

said The . r ° lled " eb as in 13, wherein 

sard perforation l ines comprise alCerna 

and perforations, said bonds having . gen J ally 

perfo \ r rOSS ""a. and said 

perforations having a longer iength in said edge 
portions and said middle portion 

said r ° Ued ^ " in »< 

31d per£ ° rati <™ 1" said intermediate portions 
have « length generaily between about 45* to about 

sll lZlt Per r £ ° raCi ° nS in — «*. Prions and 
saia middle portion. 
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FIG. 2 
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FIG. 3 




FIG. 4 



SUBSTITUTE SHEET (RULE 26) 



WO 01/03563 



3/3 



FIG. 5a 




Blade 70 



strong/weak/strong 



FIG. 5b 




Blade 71 



strong/weak/strong 



FIG. 5c 




Blade 72 
weak/strong/weak 



FIG. 5d 




Blade 73 
weak/strong/weak 



SUBSTITUTE SHEET (RULE 26) 
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